308 


Curved Members 


and 


dM 2 R(2 sin 0 — sin 6) 
~dP = 2 


(26.42) 


Introducing Eqs. (26.38), (26.39), (26.41), and (26.42) into Eq. (26.40) and inte¬ 
grating gives 


Y = 


PR 3 
El 


(0.250 + <f> sin 2 0 — sin <j> + 0.375 sin 20) 


(26.43) 


When 0 = 0, the deflection must vanish in accordance with Eq. (26.43). By varying 
0, a number of interesting spring configurations are possible for which the relevant 
spring constants can be calculated from Eq. (26.43). 


FRAME SPRING VERSUS WAVE CONFIGURATION 


The wave configuration shown in Fig. 26.18 appears to have certain similar char¬ 
acteristics to that of the frame-type spring shown in Fig. 26.19. 

The maximum deflection for the frame-type spring can be obtained from the 
expression 


P[(a + d) 3 -f 3a 2 c] 
6EI 


(26.44) 


Suppose that a = d = Rsm<j> and c = 2R(1 — cos <f>) so that the overall spans 
and depths of the wave and frame-type springs are the same. Hence, Eq. (26.44) 
becomes 


_ PR 3 [8 sin 3 <t> + 6 sin 2 0(1 — cos <f>)] 
= 6EI 


(26.45) 


P 



Fig. 26.10 Frame-type spring. 



